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ABSTRACT : 

PROBLEM TO BE SOLVED: To adjust the shading by phthalocyanine 
so as to enhance 

the transmissivity of light and to improve the purity of 
color by incorporating 

a polymerized film of a phthalocyanine compound formed by an 
ion plating method 

into an organic layer including a luminescent layer provided 
between 

transparent electrodes. 

SOLUTION: An organic EL element is obtained by providing an 
organic layer 

including a luminescent layer between a positive electrode 
and a negative 

electrode, at least one of which is made light -transmissive . 
This organic 
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layer, preferably an electron transporting layer or a hole 
injection layer, is 

a polymerized layer of a phthalocyanine compound formed by an 
ion plating 

method. This polymerized layer is formed, for example, by 
using an ion plating 

device 1 equipped, in a vacuum tank 2, with a substrate 
holder 3 for holding a 

substrate 4, a boat 7 disposed on a heating means 6 for 
storing a vapor 

deposition source 8, and a coil electrode 9, changing Ar, 
etc., supplied from a 

gas introducing tube 13 into plasma by applying a 
high-frequency voltage to the 

coil electrode 9, ionizing a phthalocyanine compound of the 
vapor deposition 

source 8 vaporized by being heated, and depositing it on the 
substrate 4 to 

which a bias voltage is applied. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s h ows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention relates to the organic EL element which 
has the layer of a phthalocyanine compound in a part of organic layer, and its manufacture method. 
[0002] 

[Description of the Prior Art] Drawing 8 is the cross section showing the structure of the organic EL 
element indicated in JP,63-295695,A. On the glass substrate 100 which has a translucency, the 
laminating of the metal electrodes 105, such as the transparent electrodes 101, such as ITO, the hole- 
injection layer 102 which consists of an organic material, the electron hole transporting bed 103 and a 
luminous layer 104, and MgAg, is carried out one by one. Here, CuPc (copper phthalocyanine) is used 
as a hole-injection layer 102. In order to raise the endurance as an element, the tooth-back board 106 
which consists of a glass plate etc. is attached on the aforementioned glass substrate 100 with adhesives 
107, and is closing the aforementioned layer structure. 

[0003] Between a transparent electrode 101 and a metal electrode 105, voltage is impressed by making a 
transparent electrode into a positive electrode, and a luminous layer emits light by passing current 
between two electrodes. This luminescence is observed through a transparent electrode and a glass 
substrate. 
[0004] 

[Problem(s) to be Solved by the Invention] CuPc (copper phthalocyanine) of the aforementioned hole- 
injection layer 102 was formed of vacuum evaporationo. Since many of luminescence will be absorbed 
in a hole- injection layer when the vacuum evaporationo film of this CuPc has the absorption band to the 
green shell red field and many red components are contained in luminescence of a luminous layer, the 
brightness of sufficient red luminescence is not obtained. Thus, since it is hard to let red and green pass 
according to the conventional CuPc, it will become blue even when it is going to obtain white 
luminescence. 

[0005] this invention aims at adjusting the obliterating power as a pigment which a phthalocyanine has, 
and raising permeability, with mitigating the influence on luminescence, and enabling it to use a 
phthalocyanine effectively as a material of an organic layer. 
[0006] 

[Means for Solving the Problem] The organic EL element (20 30) indicated by the claim 1 In the organic 
EL element equipped with two or more organic layers containing a luminous layer (the electronic 
transportation luminous layer 25, luminous layer 35) between the anode plates (22 32) and cathode (27 
37) in which at least one side has a translucency The aforementioned organic layer is characterized by 
including the polymerization film (the hole-injection layer 23, electronic transporting bed 36) of the 
phthalocyanine compound formed by the ion plating method. 

[0007] The organic EL element indicated by the claim 2 is characterized by choosing the 
aforementioned phthalocyanine compound as arbitration from the group of the matter of 10 shown with 
a chemical formula (** 1) - a chemical formula (** 10) in the organic EL element (20 30) according to 
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claim 1 . 

[0008] The organic EL element indicated by the claim 3 is characterized by preparing the 
polymerization film of the aforementioned phthalocyanine compound as an electronic transporting bed 
(36) or a hole-injection layer (23) in the organic EL element (20 30) according to claim 1. 
[0009] The manufacture method of the organic EL element (20 30) indicated by the claim 4 In the 
manufacture method of the organic EL element equipped with the organic layer containing a luminous 
layer (the electronic transportation luminous layer 25, luminous layer 35) between the anode plates (22 
32) and cathode (27 37) in which at least one side has a translucency The process which gives kinetic 
energy to the plasma-ized phthalocyanine compound, is made to deposit on a predetermined depositional 
surface, and forms the polymerization film (the hole-injection layer 23, electronic transporting bed 36) 
of a phthalocyanine compound is included. 
[0010] 

[Embodiments of the Invention] The organic EL element of this example is characterized by there being 
a polymerization film of the phthalocyanine compound formed by the ion plating method into the 
organic layer pinched between cathode and the anode plate. First, the manufacture method of the 
phthalocyanine compound polymerization film using the ion plating method is explained. 
[001 1] Drawing 1 is drawing of an ion plating system 1 used for this method. The vacuum tub 2 can 
make the interior a desired vacuum atmosphere using the exhaust air means which is not illustrated. The 
substrate electrode holder 3 is formed in the upper part of the vacuum tub 2. The substrate electrode 
holder 3 holds the substrate 4 for making a phthalocyanine compound polymerization film deposit 
removable. The substrate bias power supply 5 is connected to this substrate electrode holder 3, and it is 
constituted so that the plasma mentioned later may be accelerated and it can draw near to a substrate 4. 
The heating means 6 is installed in the lower part of the vacuum tub 2. The source 8 of vacuum 
evaporationo is put in in the boat 7 which consists of W, Mo, etc., and if it lays on this heating means 6 
and heats, the source 8 of vacuum evaporationo will evaporate with heat. The coil electrode 9 is 
arranged at the upper part flank of the heating means 6 in the vacuum tub 2. The RF power supply 1 1 is 
connected to the coil electrode 9 through the matching circuit 10, energy can be given to a nearby 
molecule and plasma can be generated. The gas introduction pipe 13 is connected to the vacuum tub 2 
through the gas introduction valve 12, and only a desired amount can introduce a desired controlled 
atmosphere now into the interior. 

[0012] The polymerization film of a phthalocyanine compound is formed in the front face of a substrate 
4 using the aforementioned ion plating system 1. First, the boat 7 of W or Mo is installed in the heating 
means 6 in the vacuum tub 2. CuPc is put in in this boat 7. The inside of the vacuum tub 2 is exhausted 
so that it may become the degree of vacuum of 10 to 5 or less Torrs. Next, it energizes for the heating 
means 6, a boat 7 is heated in temperature of about 400-500 degrees C, and CuPc is evaporated. At this 
time, the gas introduction valve 12 is operated, gas, such as Ar, is introduced into the vacuum tub 2, a 
degree of vacuum is set to 10-1 to 10 to 4 or more Torrs, RF power is impressed to the coil electrode 9, 
and plasma is generated. If the acceleration voltage not more than 500V is impressed to the substrate 
electrode holder 3, plasma-ized CuPc will move towards the substrate 4 attached in the substrate 
electrode holder 3, will accumulate on the front face of a substrate 4, and will generate a plasma 
polymerization film. 

[0013] The relation between the wavelength in the plasma polymerization film of CuPc obtained as 
mentioned above and permeability is explained. Drawing 2 is the permeability curve of the visible 
region in the plasma polymerization film of CuPc generated on condition that acceleration voltage 10V 
and RF power 20W in the above-mentioned process. On the other hand, drawing 3 is the permeability 
curve of the visible region of CuPc before processing at this process. In drawing 3 , the permeability by 
the side of long wavelength is the lowness about an abbreviation half from this compared with the short 
wavelength side rather than near 613nm which is red light. As shown in drawing 2 , in the plasma 
polymerization film of CuPc of this example, the permeability in a red field is improving sharply 
compared with drawing 3 . Since the crystallized state changed by the plasma polymerization and the 
interaction between the approaching CuPc molecules decreased, this is considered because the 
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obliterating power as a pigment declined. Moreover, according to the in plating method performed by 
impressing RF power, the irregularity of the front face of the deposited plasma polymerization film 
becomes small, and becomes smooth, and its reactive current which does not contribute to luminescence 
for this reason decreases. 

[0014] Next, the organic EL element which has the polymerization film of the copper-phthalocyanine 
compound formed by the ion plating method mentioned above in an organic layer is explained. 
[0015] Drawing 4 is organic EL element 20 in case the hole-injection layer is formed by the 
polymerization film of the aforementioned copper-phthalocyanine compound, the glass-substrate 21 top 
of a translucency — In 203 etc. ~ the vacuum evaporationo of the conductor of a translucency is carried 
out, and a transparent electrode 22 is formed by the photo lithography method a glass substrate 21 - 
UV03 etc. — it washes 

[0016] The hole-injection layer 23 is formed on a transparent electrode 22. In this example, the plasma 
polymerization film of a copper-phthalocyanine compound is generated as a hole-injection layer 23 RF 
power 40 W using the ion plating method mentioned above. Thickness may be 10-100nm. 
[0017] The vacuum evaporationo of alpha-NPD is carried out by 10-100nm thickness as an electron hole 
transporting bed 24 on the hole-injection layer 23. 

[0018] Electronic transportation and a luminous layer 25 are formed on the electron hole transporting 
bed 24. Electronic transportation and the luminous layer 25 of this example are Alq3. By 10-100nm 
thickness, vapor codeposition of the DCM which is the red luminescence fluorescent substance which 
has the peak of luminescence is carried out near 600nm, and it is formed in it. In this case, DCM is 
Alq3. You may be 0.5 - 3%. 

[0019] The vacuum evaporationo of the LiF film is carried out by 0.5-lnm thickness as an electron- 
injection layer 26 on electronic transportation and a luminous layer 25. 

[0020] The vacuum evaporationo of the aluminum is carried out by 50-200nm thickness as cathode 27 
on the electron- injection layer 26. 

[0021] The container sections 28, such as a metal vessel, a glassware, and a resin container, are fixed 
with adhesives 29 on a glass substrate 21 in atmosphere, such as dry N2, dry Ar, and dry cleaning air, so 
that the organic layer explained above may not be exposed to the atmosphere. 

[0022] In order to compare with organic EL element 20 of this example, the organic EL element which 
uses as a hole-injection layer CuPc by the ion plating method, i.e., CuPc only deposited by RF power 
0W, was also manufactured. It is the same structure as having mentioned above except CuPc. That is, 
although the hole-injection layer 23 of the organic EL element of this example is the plasma 
polymerization film of CuPc, the hole-injection layer of the example of comparison is the mere vacuum 
evaporationo film of CuPc. 

[0023] Drawing 5 is a graph which shows the current density-brightness property of this example and 
the example of comparison. The brightness to the current of this example is improving rather than the 
example of comparison. 

[0024] Drawing 6 is a graph which shows the wavelength-strength property of this example and the 
example of comparison. Although the element of this example and the example of comparison performs 
red luminescence by DCM, since this example shown as a solid line has high red permeability, the width 
of face of a spectrum becomes narrow, and color purity is good compared with the example of 
comparison shown with a dashed line. 

[0025] Next, other examples of the organic EL element which has the polymerization film of the copper- 
phthalocyanine compound of this example in an organic layer are explained. Drawing 7 is the cross 
section of organic EL element 30 which used the polymerization film of the aforementioned copper- 
phthalocyanine compound for the electronic transporting bed. 

[0026] On the glass substrate 31, the anode plate 32 is formed by the electrical conducting material of 
translucencies, such as ITO. On the anode plate 32, the hole-injection layer 33, the electron hole 
transporting bed 34, a luminous layer 35, and the electronic transporting bed 36 carry out a laminating 
one by one, and are formed. The aforementioned electronic transporting bed 36 is constituted from this 
example by the polymerization film of the aforementioned copper-phthalocyanine compound. And 
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cathode 37 is formed on the aforementioned electronic transporting bed 36. Although not illustrated, like 
the example shown in drawing 4 , on a glass substrate 31, the container section is sealed and an organic 
layer may be protected. 

[0027] According to this example, as shown in Arrow A, the light which came out ahead from the 
luminous layer 35 passes the electron hole transporting bed 34, the hole-injection layer 33, and an anode 
plate 32, and is irradiated outside from a glass substrate 31. As shown in Arrow B, the light which came 
from the luminous layer 35 to back reaches cathode 37, it reflects there, and it passes [ the electronic 
transporting bed 36 is passed ] the electronic transporting bed 36 once again, passes the electron hole 
transporting bed 34, the hole-injection layer 33, and an anode plate 32 after that, and is irradiated outside 
from a glass substrate 31. Therefore, in order that the light which progressed to the cathode 37 side may 
pass the electronic transporting bed 36 twice, attenuation of light will become large if a layer has 
coloring. However, according to this example, the copper-phthalocyanine compound which constitutes 
the electronic transporting bed 36 is not a mere vacuum evaporationo film with low red permeability but 
the plasma polymerization film with high permeability made by the ion plating method. Therefore, it is 
effective in the ejection of the light of the luminous layer of an organic EL element becoming efficient. 
[0028] In the example explained above, although the phthalocyanine compound used as the plasma 
polymerization film by the ion plating method was a Cu compound, the phthalocyanine compound 
indicated besides it at aforementioned chemical formula (** 1) - (** 10) can also be manufactured by 
the same method, and can be used. [ as well as the example mentioned above as a material of the organic 
layer of an organic EL element ] 
[0029] 

[Effect of the Invention] According to this invention, the phthalocyanine compound used for a part of 
organic layer of an organic EL element was formed as a plasma polymerization film by the ion plating 
method. For this reason, the permeability of the phthalocyanine compound used as the plasma 
polymerization film of the light red section improves, luminescence of a red luminescence fluorescent 
substance becomes is hard to be absorbed, and its utilization factor of red luminescence improves. 
Moreover, since the front face of the plasma polymerization film of this phthalocyanine becomes 
smoother than the usual vacuum evaporationo film, it is effective in the reactive current which does not 
contribute to luminescence decreasing. 



[Translation done.] 
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